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DETAILED ACTION 

The examiner acknowledges the applicant's submission of an amendment dated 
11/19/2008. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 . Claims 1, 3, 4, 6, 7 and 9 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Smyers (US 2002/0026540) in view of Bean et al. (US 7,251 ,747) 
and Abdelhadi et al. (US 2003/0061342). 

2. Independent claim 1 discloses, "at a first one ["Selected AVHDD", Paragraph 
33] of said plurality of storage controllers, receiving a host command ["Record 
Instruction", Paragraph 33] directed to a volume ["Available AVHDD", Paragraph 

33] of said storage system from a host". 



storing the host command ["Record Instruction", Paragraph 33]" 
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"Determining a target storage element ["Media" 74 within a AVHDD that should 
record the data, Figure 3, Paragraph 33] of said storage system corresponding to 
said volume; Determining a target storage controller [Determining AVHDD that should 
record the data, Paragraph 33] corresponding to said target storage element" 

"If said target storage controller ["Available AVHDD", Paragraph 33] is not said first 
one ["Selected AVHDD", Paragraph 33] of said plurality of storage controllers, 
forwarding the host command to said target storage controller [Forwarding the 
command to recording AVHDD, Paragraph 33]" 

"At the target storage controller ["Recording AVHDD", Paragraph 33], receiving the 
host command [Receiving the recording command, Paragraph 33] forwarded by the 
first one ["Selected AVHDD", Paragraph 33] of said plurality of controllers" 

"Executing said host command [Recording the stream of data, Paragraph 33]" 

"Forwarding, to said first one of said plurality of storage controllers, an execution status 
associated with said host command" Smyers discloses forwarding a recording 
status associated with the recording command to the "prior recording AVHDD in 
paragraph 34-35. The "prior recording AVHDD" corresponds to the "selected 
AVHDD" ("first storage controller" from the claim) that stops and forwards the 
recording command if its capacity is low. 
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"At said first one ["Selected AVHDD", Paragraph 33] of said plurality of storage 
controllers, receiving said execution status" Smyers discloses forwarding an 
recording status associated with the recording command to the "prior recording 
AVHDD in paragraph 34-35. The "prior recording AVHDD" corresponds to the 
"selected AVHDD" ("first storage controller" from the claim) that stops and 
forwards the recording command if its capacity is low. 

"Forwarding said execution status to said host ["Computer" 20, Figure 4]" The 
recording status is inherently forwarded to the computer to acknowledge the user 
the recording status. 

"wherein said step of determining a target storage controller comprises searching a 
mapping table" Smyers discloses RAID techniques in paragraph 47 so a mapping 
between redundant disk arrays and controllers are inherently present. To 
determine a target storage, the mapping table is searched to locate a redundant 
disk that corresponds to the current target disk. 

Smyers does not disclose expressly erasing the host command after its 
execution and the execution of the host command has been reported to the host. 
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Bean et al. disclose erasing the fallback data after use (after operation 
completion) in column 16, lines 14-17. 

Smyers and Bean et al. are analogous art because they are from the same filed 
of endeavor of data transferring. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to modify Smyers by erasing unneeded data after completion of a 
command as taught by Bean in column 16, lines 14-17. 

The motivation for doing so would have been to reclaim memory space as 
expressly taught by Bean et al. in column 16, liens 14-17. 

Therefore, it would have been obvious to combine Bean et al. with Smyers for 
the benefit of optimized memory space use to obtain the invention as specified in claim 
1. 

Smyers and Bean et al. do not disclose expressly that an execution status is 
forwarded after said host command has been executed to completion by the target 
storage controller. 

Abdelhadi et al. disclose acknowledging the completion of an executed 
command in the abstract. 
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Smyers, Bean et al. and Abdelhadi et al. are analogous art because they are 
from the same field of endeavor of data transferring. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to modify Smyers and Bean et al. by expressly indicating the completion 
of an executed command as taught by Abdelhadi et al. in the abstract. 

The motivation for doing so would have been to correct a failure immediately 
upon its detection as expressly taught by Abdelhadi et al. in paragraph 8. 

Therefore, it would have been obvious to combine Abdelhadi et al. with Smyers 
and Bean et al. for the benefit of increased system integrity to obtain the invention as 
specified in claim 1 . 

3. Claim 3 discloses, "before receiving a host command at said first one of said 
plurality of storage controllers, creating said mapping table to reflect a mapping between 
volumes and controllers of said system. Smyers discloses RAID techniques in 
paragraph 47 so a mapping between redundant disk arrays and controllers are 
inherently present. 

4. Independent claim 4 discloses, "at a first one ["Selected AVHDD", Paragraph 
33] of plurality of storage controllers, receiving a host command ["Record Instruction", 
Paragraph 33] directed to a virtual volume ["Single Media Storage Device", 
Paragraph 29] of said storage system from a host". 
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"storing the host command ["Record Instruction", Paragraph 33]" 

"Determining a plurality of logical volumes ["Media" 74 in each AVHDD, Figure 3] of 

said storage system corresponding to said virtual volume" 

"Determining a plurality of target storage controllers ["AVHDDs", Figure 4] from said 
plurality of storage controllers corresponding to said plurality of logical volumes" 

"Sending a component command to each of said plurality of target storage controllers 
[Forwarding recording command to each of recording AVHDDs, Paragraph 33-34], 

the component command for a particular one of said plurality of target storage 
controllers corresponding to at least a portion of the host command and relating to the 
logical volume ["Media" 74 in each AVHDD, Figure 3] associated with the particular 
target controller" 

"At each of said plurality of the target storage controllers ["Recording AVHDDs", 
Paragraph 33-34], receiving the component command [Receiving the recording 
command, Paragraph 33] sent by the first one of said plurality of controllers 
["Selected AVHDD", Paragraph 33]" 

"Executing said component command [Recording the stream of data, Paragraph 33]" 
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"Forwarding, to the first one of said plurality of storage controller, an execution status" 
Smyers discloses forwarding a recording status associated with the recording 
command to the "prior recording AVHDD in paragraph 34-35. The "prior 
recording AVHDD" corresponds to the "selected AVHDD" ("first storage 
controller" from the claim) that stops and forwards the recording command if its 
capacity is low. 

"At said first one ["Selected AVHDD" 36, Paragraph 33, Figure 4] of said plurality of 
storage controllers, receiving said execution status from each one ["AVHDDs" 32 & 34, 
Figure 4] of said plurality of target storage controllers; determining an aggregate host 
command execution status from said received execution status" Smyers discloses 
forwarding an recording status associated with the recording command to the 
"prior recording AVHDD in paragraph 34-35, wherein the AVHDD 32 forwards the 
recording status to the AVHDD 34 after that, the AVHDD 34 forwards the final 
aggregated recording status to the AVHDD 36. 

"Forwarding said aggregate host command status to said host ["Computer" 20, Figure 
4]" The recording status is inherently forwarded to the computer to acknowledge 
the user the recording status. 

"wherein said step of determining a target storage controller comprises searching a 
mapping table" Smyers discloses RAID techniques in paragraph 47 so a mapping 
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between redundant disk arrays and controllers are inherently present. To 
determine a target storage, the mapping table is searched to locate a redundant 
disk that corresponds to the current target disk. 

Smyers does not disclose expressly erasing the host command after its 
execution and the execution of the host command has been reported to the host. 

Bean et al. disclose erasing the fallback data after use (after operation 
completion) in column 16, lines 14-17. 

Smyers and Bean et al. are analogous art because they are from the same filed 
of endeavor of data transferring. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to modify Smyers by erasing unneeded data after completion of a 
command as taught by Bean in column 16, lines 14-17. 

The motivation for doing so would have been to reclaim memory space as 
expressly taught by Bean et al. in column 16, liens 14-17. 

Therefore, it would have been obvious to combine Bean et al. with Smyers for 
the benefit of optimized memory space use to obtain the invention as specified in claim 
4. 
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Smyers and Bean et al. do not disclose expressly that an execution status is 
forwarded after said host command has been executed to completion by the target 
storage controller. 

Abdelhadi et al. disclose acknowledging the completion of an executed 
command in the abstract. 

Smyers, Bean et al. and Abdelhadi et al. are analogous art because they are 
from the same field of endeavor of data transferring. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to modify Smyers and Bean et al. by expressly indicating the completion 
of an executed command as taught by Abdelhadi et al. in the abstract. 

The motivation for doing so would have been to correct a failure immediately 
upon its detection as expressly taught by Abdelhadi et al. in paragraph 8. 

Therefore, it would have been obvious to combine Abdelhadi et al. with Smyers 
and Bean et al. for the benefit of increased system integrity to obtain the invention as 
specified in claim 4. 

5. Claim 6 discloses, "before receiving a host command at said first one of said 
plurality of storage controllers, creating said mapping table to reflect a mapping between 
virtual volumes and logical volumes of said storage system". Smyers discloses RAID 
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techniques in paragraph 47 so a mapping between physical redundant disk 
arrays and virtual disk are inherently present. 

6. Independent claim 7 discloses, "a plurality of storage controllers ["AVHDDs", 
Figure 4] ". 

"At least one host port [Element 62, Figure 3] for communicating with a plurality of 
hosts ["Controller" 80, "Computer" 20, Figure 4]" 

"At least one storage element port [Element 62, Figure 3] for communicating with a 
plurality of storage elements ["Media" 74 within each AVHDD, Figure 3]" 

"An interconnect ["IEEE 1394-1995 Serial Bus", Paragraph 23] connected to each of 
said plurality of storage controllers" 

"At least one storage element ["Media" 74, Figure 3], each storage element being 
coupled to a respective storage element port ["R/W Channel" 72, Figure 3]" 

"a configuration controller ["Object Descriptor", Paragraph 40] for setting up 
mappings between storage volumes ["AVHDDs", Paragraph 40] and storage elements 
["Data Stream", Paragraph 40]". 
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(The following limitation is means plus function claim limitation and interpreted 
according to 35 USC 112 sixth paragraph.) 

"Wherein said plurality of storage controllers further comprise means ("Processing 
Element" 412, Figure 4 of the Applicant's Specification) for processing a host command 
received on any host port targeted to a storage volume on any one of said plurality of 
storage elements" Smyers disclose processing a recording command in each 
AVHDDs in paragraphs 33-34. Since the AVHDDs perform the same function as 
the "processing element" from the claim, the AVHDDs inherently comprise the 
"processing element". 

"the host command being received and stored by a single storage controller of the 
plurality of storage controllers and reported to a host by the single storage controller of 
the plurality of storage controllers even when the host command is executed by others 
of the plurality of storage controllers" Smyers discloses forwarding a recording 
status associated with the recording command to the "prior recording AVHDD in 
paragraph 34-35. The "prior recording AVHDD" corresponds to the "selected 
AVHDD" ("first storage controller" from the claim) that stops and forwards the 
recording command if its capacity is low. 

Smyers does not disclose expressly erasing the host command after its 
execution and the execution of the host command has been reported to the host. 
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Bean et al. disclose erasing the fallback data after use (after operation 
completion) in column 16, lines 14-17. 

Smyers and Bean et al. are analogous art because they are from the same filed 
of endeavor of data transferring. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to modify Smyers by erasing unneeded data after completion of a 
command as taught by Bean in column 16, lines 14-17. 

The motivation for doing so would have been to reclaim memory space as 
expressly taught by Bean et al. in column 16, liens 14-17. 

Therefore, it would have been obvious to combine Bean et al. with Smyers for 
the benefit of optimized memory space use to obtain the invention as specified in claim 
7. 

Smyers and Bean et al. do not disclose expressly that an execution status is 
forwarded after said host command has been executed to completion by the target 
storage controller. 

Abdelhadi et al. disclose acknowledging the completion of an executed 
command in the abstract. 
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Smyers, Bean et al. and Abdelhadi et al. are analogous art because they are 
from the same field of endeavor of data transferring. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to modify Smyers and Bean et al. by expressly indicating the completion 
of an executed command as taught by Abdelhadi et al. in the abstract. 

The motivation for doing so would have been to correct a failure immediately 
upon its detection as expressly taught by Abdelhadi et al. in paragraph 8. 

Therefore, it would have been obvious to combine Abdelhadi et al. with Smyers 
and Bean et al. for the benefit of increased system integrity to obtain the invention as 
specified in claim 7. 

7. Independent claim 9 discloses, "a plurality of storage controllers ["AVHDDs", 
Figure 4] ". 

"At least one host port [Element 62, Figure 3] for communicating with a plurality of 
hosts ["Controller" 80, "Computer" 20, Figure 4]" 

"At least one storage element port [Element 62, Figure 3] for communicating with a 
plurality of storage elements ["Media" 74 within each AVHDD, Figure 3]" 

"An interconnect ["IEEE 1394-1995 Serial Bus", Paragraph 23] connected to each of 
said plurality of storage controllers" 
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"At least one storage element ["Media" 74, Figure 3], each storage element being 
coupled to a respective storage element port ["R7W Channel" 72, Figure 3]" 

"a configuration controller for setting up mappings between virtual volumes and logical 
volumes ". Smyers discloses RAID techniques in paragraph 47 so a mapping 
between logical redundant disk arrays and virtual disk are inherently present. 

Since the system performs the same function as the "configuration controller" from the 
claim, the system inherently comprises the "configuration controller". 

(The following limitation is means plus function claim limitation and interpreted 
according to 35 USC 112 sixth paragraph.) 

"Wherein said plurality of storage controllers further comprise means ("Processing 
Element" 412, Figure 4 of the Applicant's Specification) for processing a host command 
received on any host port targeted to a virtual volume [Virtual "Single Media Storage 
Device", Paragraph 29] on said plurality of storage elements" Smyers disclose 
processing a recording command in each AVHDDs in paragraphs 33-34. Since 
the AVHDDs perform the same function as the "processing element" from the 
claim, the AVHDDs inherently comprise the "processing element". 

"the host command being received and stored and reported to a host by the single 
storage controller of the plurality of storage controllers even when the host command is 
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executed by others of the plurality of storage controllers" Smyers discloses 
forwarding a recording status associated with the recording command to the 
"prior recording AVHDD in paragraph 34-35. The "prior recording AVHDD" 
corresponds to the "selected AVHDD" ("first storage controller" from the claim) 
that stops and forwards the recording command if its capacity is low. 

Smyers does not disclose expressly erasing the host command after its 
execution and the execution of the host command has been reported to the host. 

Bean et al. disclose erasing the fallback data after use (after operation 
completion) in column 16, lines 14-17. 

Smyers and Bean et al. are analogous art because they are from the same filed 
of endeavor of data transferring. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to modify Smyers by erasing unneeded data after completion of a 
command as taught by Bean in column 16, lines 14-17. 

The motivation for doing so would have been to reclaim memory space as 
expressly taught by Bean et al. in column 16, liens 14-17. 

Therefore, it would have been obvious to combine Bean et al. with Smyers for 
the benefit of optimized memory space use to obtain the invention as specified in claim 
9. 
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Smyers and Bean et al. do not disclose expressly that an execution status is 
forwarded after said host command has been executed to completion by the target 
storage controller. 

Abdelhadi et al. disclose acknowledging the completion of an executed 
command in the abstract. 

Smyers, Bean et al. and Abdelhadi et al. are analogous art because they are 
from the same field of endeavor of data transferring. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to modify Smyers and Bean et al. by expressly indicating the completion 
of an executed command as taught by Abdelhadi et al. in the abstract. 

The motivation for doing so would have been to correct a failure immediately 
upon its detection as expressly taught by Abdelhadi et al. in paragraph 8. 

Therefore, it would have been obvious to combine Abdelhadi et al. with Smyers 
and Bean et al. for the benefit of increased system integrity to obtain the invention as 
specified in claim 9. 

8. Claims 11-16 are rejected under 35 U.S.C. 1 03 (a) as being obvious over 
Smyers (US 2002/0026540) in view of Dekoning et al. (US 2001/0002480), Bean et al. 
(US 7,251,747) and Abdelhadi et al. (US 2003/0061342). 
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9. As per independent claim 11 , Smyers disclose, "a high speed interconnect 
["IEE 1394-1995 Serial Bus", Paragraph 23] ". 

"A plurality modules ["AVHDDs", Figure 4]" 

"An interconnect port [Element 62, Figure 3], coupled to said high speed interconnect" 

"A storage port ["R/W Channel" 72, Figure 3], for coupling to a storage device" 

"A host port [Element 62, Figure 3], for coupling to a host ["Computer" 20, Figure 4]" 

"A processing element ["Buffer Controller" 68, Figure 3], coupled to said interconnect 
port, said storage port, and said host port" 

"wherein the processing elements of each of said modules are configured to search 
mappings between storage volumes and storage devices [inherent in RAID 
operations (See the "1 st Point of Argument below)]" 

"the host command being received, stored and reported via execution status to a host 
by a single storage controller of the plurality of storage controllers even when the host 
command is executed by others of the plurality of storage controllers" Smyers 
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discloses forwarding a recording status associated with the recording command 
to the "prior recording AVHDD in paragraph 34-35. The "prior recording AVHDD" 
corresponds to the "selected AVHDD" ("first storage controller" from the claim) 
that stops and forwards the recording command if its capacity is low. 

Smyers does not disclose expressly, "a cache memory". 

Dekoning et al. disclose a "cache" in Figure 4. 

Smyers and Dekoning et al. are analogous art because they are from the same 
field of endeavor of data control. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to modify Smyers by including a cache as taught by Dekoning et al. in 
Figure 4. 

The motivation for doing so would have been to further improve the performance 
of the RAID subsystem write operations as expressly taught by Dekoning et al. in 
paragraph 9. 

Therefore, it would have been obvious to combine Dekoning et al. with Smyers 
for the benefit of improved performance to obtain the invention as specified in claim 1 1 . 
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Smyers and Dekoning et al. do not disclose expressly erasing the host command 
after its execution and the execution of the host command has been reported to the 
host. 

Bean et al. disclose erasing the fallback data after use (after operation 
completion) in column 16, lines 14-17. 

Smyers, Dekoning et al. and Bean et al. are analogous art because they are from 
the same filed of endeavor of data transferring. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to modify Smyers and Dekoning et al. by erasing unneeded data after 
completion of a command as taught by Bean in column 16, lines 14-17. 

The motivation for doing so would have been to reclaim memory space as 
expressly taught by Bean et al. in column 16, liens 14-17. 

Therefore, it would have been obvious to combine Bean et al. with Smyers and 
Dekoning et al. for the benefit of optimized memory space use to obtain the invention as 
specified in claim 1 1 . 

Smyers, Dekoning et al. and Bean et al. do not disclose expressly that an 
execution status is forwarded after said host command has been executed to 
completion by the target storage controller. 
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Abdelhadi et al. disclose acknowledging the completion of an executed 
command in the abstract. 

Smyers, Dekoning et al, Bean et al. and Abdelhadi et al. are analogous art 
because they are from the same field of endeavor of data transferring. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to modify Smyers, Dekoning et al and Bean et al. by expressly indicating 
the completion of an executed command as taught by Abdelhadi et al. in the abstract. 

The motivation for doing so would have been to correct a failure immediately 
upon its detection as expressly taught by Abdelhadi et al. in paragraph 8. 

Therefore, it would have been obvious to combine Abdelhadi et al. with Smyers, 
Dekoning et al and Bean et al. for the benefit of increased system integrity to obtain the 
invention as specified in claim 1 1 . 

10. Claim 12 discloses, "said high speed interconnect is a serial interconnect ["IEE 
1394-1995 Serial Bus", Paragraph 23, Smyers] ". 

1 1 . Claim 13 discloses, "said high speed interconnect is a fibre channel loop [Fibre 
Channel Loop, Paragraph 30, Dekoning et al.] ". 



12. Claim 14 discloses, "said high speed interconnect is a switched serial network 
["IEE 1394-1995 Serial Bus", Paragraph 23, Smyers] ". The IEE 1394-1995 serial 
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network in Figure 4 is switched since the "controller" 80 can "select" one of the 
AVHDDs to send recording command (Paragraph 33). 

1 3. As per independent claim 15 , Smyers discloses, "a primary interconnect ["IEE 
1394-1995 Serial Bus", Paragraph 23] ". 

"A plurality of modules ["AVHDDs", Figure 4]" 

"An interconnect port [Element 62, Figure 3], coupled to said primary interconnect" 

"A storage port ["R/W Channel" 72, Figure 3], for coupling to a storage device" 

"A host port [Element 62, Figure 3], for coupling to a host ["Computer" 20, Figure 4]" 

"A processing element, coupled to said interconnect port, said storage port, and said 
host port; wherein the processing element of each of said modules are configured to 
process a host command for accessing a virtual volume [Virtual "Single Media 
Storage Device", Paragraph 29] by causing each module ["AVHDDs", Figure 4] 
associated with said virtual volume to access its respective storage device ["Media", 
Figure 3]" Smyers disclose processing a recording command in each AVHDDs in 
paragraphs 33-34. Since the AVHDDs perform the same function as the 
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"processing element" from the claim, the AVHDDs inherently comprise the 
"processing element". 

"and are configured to search mappings between virtual volumes and logical 
volumes[inherent in RAID operations (See the "1 st Point of Argument below)]" 

"the host command being received, stored and reported via execution status to a host 
by a single storage controller of the plurality of storage controllers even when the host 
command is executed by others of the plurality of storage controllers" Smyers 
discloses forwarding a recording status associated with the recording command 
to the "prior recording AVHDD in paragraph 34-35. The "prior recording AVHDD" 
corresponds to the "selected AVHDD" ("first storage controller" from the claim) 
that stops and forwards the recording command if its capacity is low. 

Smyers does not disclose expressly, "a cache memory". 

Dekoning et al. disclose a "cache" in Figure 4. 

Smyers and Dekoning et al. are analogous art because they are from the same 
field of endeavor of data control. 
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At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to modify Smyers by including a cache as taught by Dekoning et al. in 
Figure 4. 

The motivation for doing so would have been to further improve the performance 
of the RAID subsystem write operations as expressly taught by Dekoning et al. in 
paragraph 9. 

Therefore, it would have been obvious to combine Dekoning et al. with Smyers 
for the benefit of improved performance to obtain the invention as specified in claim 15. 

Smyers and Dekoning et al. do not disclose expressly erasing the host command 
after its execution and the execution of the host command has been reported to the 
host. 

Bean et al. disclose erasing the fallback data after use (after operation 
completion) in column 16, lines 14-17. 

Smyers, Dekoning et al. and Bean et al. are analogous art because they are from 
the same filed of endeavor of data transferring. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to modify Smyers and Dekoning et al. by erasing unneeded data after 
completion of a command as taught by Bean in column 16, lines 14-17. 
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The motivation for doing so would have been to reclaim memory space as 
expressly taught by Bean et al. in column 16, liens 14-17. 

Therefore, it would have been obvious to combine Bean et al. with Smyers and 
Dekoning et al. for the benefit of optimized memory space use to obtain the invention as 
specified in claim 15. 

Smyers, Dekoning et al. and Bean et al. do not disclose expressly that an 
execution status is forwarded after said host command has been executed to 
completion by the target storage controller. 

Abdelhadi et al. disclose acknowledging the completion of an executed 
command in the abstract. 

Smyers, Dekoning et al, Bean et al. and Abdelhadi et al. are analogous art 
because they are from the same field of endeavor of data transferring. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to modify Smyers, Dekoning et al and Bean et al. by expressly indicating 
the completion of an executed command as taught by Abdelhadi et al. in the abstract. 

The motivation for doing so would have been to correct a failure immediately 
upon its detection as expressly taught by Abdelhadi et al. in paragraph 8. 
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Therefore, it would have been obvious to combine Abdelhadi et al. with Smyers, 
Dekoning et al and Bean et al. for the benefit of increased system integrity to obtain the 
invention as specified in claim 15. 

14. Claim 16 discloses, "a redundant interconnect ". Smyers disclose that the 
each AVHDD have two "interconnects" attached to it in Figure 4. 

"Wherein each of said modules further comprises another interconnect port coupled to 
said redundant interconnect" Smyers disclose that the each AVHDD have two ports 
coupled to the each interconnect in Figure 4. 

1 5. Claims 17 and 18 are rejected under 35 U.S.C. 1 03 (a) as being obvious over 
Smyers (US 2002/0026540) in view of Sadjadi (US 6,850,938), Bean et al. (US 
7,251,747) and Abdelhadi et al. (US 2003/0061342). 

16. As per independent claim 17 , Smyers discloses, "receiving/storing, at a first 
module ["Selected AVHDD", Paragraph 33], a first access request; receiving/storing, 
at a second module ["Recording AVHDD, Paragraph 33], a second access request 
[Forwarded recording request, Paragraph 33]". 

"Determining whether said received access request corresponds to either a read or 
write request to two or more storage elements if said received access request is 
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determined to correspond to either a read or a write request to two or more storage 
elements, executing a coordination request" The received access request requires 
coordination if it is a recording request to two mirrored logical volumes (Mirrored Data, 
Paragraphs 44-45). 

"forwarding an execution status to a host that sent the access request" Smyers 
discloses forwarding a recording status associated with the recording command 
to the "prior recording AVHDD in paragraph 34-35. The "prior recording AVHDD" 
corresponds to the "selected AVHDD" ("first storage controller" from the claim) 
that stops and forwards the recording command if its capacity is low. 

Smyers does not disclose expressly the rest of the claim limitations. 

Sadjadi discloses, "executing a coordination request ["Request for a lock", 
Figure 2B]". 

"If said coordination request is not granted ["Yes" 240, Figure 2B], indicating in a 
conflict table [Table 1, Column 9] that said received access request is in conflict" 

"Holding said access request" Since the lock is denied, the access request is 
denied inherently. 
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"If said coordination request is granted ["No" 240, Figure 2B], executing said received 
access request" Since the lock is granted, the access request has an exclusive 
right to the storage (Column 7, Lines 10-15). 

"Searching said conflict table [Table 1, Column 9] to find an entry in conflict with said 
received access request; if said search is successful, notifying the module associated 
with said found entry [Letting the next process to continue, Column 1, Lines 55-60]" 

"If said search is unsuccessful, releasing said coordination request [Releasing lock, 
Column 6, Lines 55-62]" 

Smyers and Sadjadi are analogous art because they are from the same field of 
endeavor of storage management. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to modify Smyers by including the coordination process as taught by 
Sadjadi in Figure 2B. 

The motivation for doing so would have been to reduce the size of database 
objects and transaction logs as expressly taught by Sadjadi in Column 3, Lines 50-55. 

Therefore, it would have been obvious to combine Sadjadi with Smyers for the 
benefit of optimized storage use to obtain the invention as specified in claim 17. 
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Smyers and Sadjadi do not disclose expressly erasing the host command after 
its execution and the execution of the host command has been reported to the host. 

Bean et al. disclose erasing the fallback data after use (after operation 
completion) in column 16, lines 14-17. 

Smyers, Sadjadi and Bean et al. are analogous art because they are from the 
same filed of endeavor of data transferring. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to modify Smyers and Sadjadi by erasing unneeded data after completion 
of a command as taught by Bean in column 16, lines 14-17. 

The motivation for doing so would have been to reclaim memory space as 
expressly taught by Bean et al. in column 16, liens 14-17. 

Therefore, it would have been obvious to combine Bean et al. with Smyers and 
Sadjadi for the benefit of optimized memory space use to obtain the invention as 
specified in claim 17. 

Smyers, Sadjadi and Bean et al. do not disclose expressly that an execution 
status is forwarded after said host command has been executed to completion by the 
target storage controller. 
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Abdelhadi et al. disclose acknowledging the completion of an executed 
command in the abstract. 

Smyers, Sadjadi, Bean et al. and Abdelhadi et al. are analogous art because 
they are from the same field of endeavor of data transferring. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to modify Smyers, Sadjadi and Bean et al. by expressly indicating the 
completion of an executed command as taught by Abdelhadi et al. in the abstract. 

The motivation for doing so would have been to correct a failure immediately 
upon its detection as expressly taught by Abdelhadi et al. in paragraph 8. 

Therefore, it would have been obvious to combine Abdelhadi et al. with Smyers, 
Sadjadi and Bean et al. for the benefit of increased system integrity to obtain the 
invention as specified in claim 17. 

17. Claim 18 discloses, "searching a coordination data structure ["Lock Table" 142, 
Figure 1, Sadjadi] to find a data structure ["Lock Data Structure" 144, Figure 1, 
Sadjadi] having an address range encompassing an address range [Lock data 
structure corresponding to the address range, Column 1, Lines 43-60, Sadjadi] 

associated said received access request". 
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"If the data structure is found [Step 236, Figure 2B, Sadjadi], attempting to reserve 
said data structure [Reserving the lock if there's no conflicts 240 &248, Figure 2B, 
Sadjadi]" 

"If said attempt to reserve is not successful, indicating the said coordination is not 
granted [Element 242, Figure 2B, Sadjadi]" 

"If said attempt to reserve is successful, indicating that said coordination request is 
granted [Granting the exclusive access, Column 7, Lines 10-15]" 

"If said data structure is not found, allocating said data structure [Element 238, Figure 
2B, Sadjadi] and indicating said coordination request is granted [Granting the 
exclusive access, Column 7, Lines 10-15]" 

Arguments Concerning Prior Art Rejections 
1 - Point of Argument 

Regarding the independent claims, the applicant argues that the cited prior arts 
fail to teach receiving a host command directed to a volume of said storage system from 
a host. However, Smyers discloses AVHDD receiving a record instruction in paragraph 
33, wherein the source of the record instruction corresponds to the claimed "host. 
Further, the applicant asserts that the cited prior arts do not teach commands directed 
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to specific volumes. However, the record destination AVHDD corresponds to such 
"specific volumes". 

2 — Point of Argument 

Further, the applicant argues that the cited prior arts do not store the host 
command until the host command has been executed and the execution of the host 
command has been reported to the host. However, Smyers discloses forwarding the 
execution status among the controllers and the host in paragraphs 34-35. Further, 
Bean teaches erasing unnecessary information after its use in column 16, lines 14-17, 
and Abdelhadi teaches acknowledging the execution completion of the command in the 
abstract. Thus, the combination of the three prior arts discloses the claimed function 
and the rejection is proper. Moreover, the examiner notes that the video recording 
device depicted in Figure 4 inherently forwards execution status to the end user. 

3- Point of Argument 

Further, the applicant argues that the claimed invention is patentably distinct by 
point out the difference between several claim limitations and Abdelhadi, on of the prior 
art on record. However, instead of point out how Abdelhadi fails to cure the deficiency 
of the other prior arts on record, the applicant relies on a piecewise argument applied to 
Abdelhadi individually. Since Abdelhadi cures the deficiency of Smyers and Bean as 
demonstrated in "2nd Point of Argument", the rejection is proper. 
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4- Point of Argument 

Further, the applicant argues that there is no motivation to combine Abdelhadi 
with Smyers and Bean. However, as indicated in the corresponding claim rejection 
above, there exists the benefit of protecting system integrity. Thus, the combination is 
proper. 

5th Point of Argument 

Regarding claims 11 and 15, since Dekoning discloses the implementation of 
cache in a system and its associated benefits, the rejection is proper. 

6 m Point of Argument 

Regarding claim 17, the examiner directs the applicant's attention to the 
corresponding claim rejection above. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
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mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

A. Claims No Longer in the Application 
Claims 2, 5, 8 and 10 have been cancelled. 

B. Claims Rejected in the Application 

Claims 1 , 3, 4, 6, 7, 9 and 11-18 have received a second action on the merits 
and are subject of a second action final. 

C. Direction of Future Remarks 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jae Un Yu who is normally available from 9:00 A.M. to 
5:30 P.M. Monday thru Friday and can be reached at the following telephone number: 
(571)272-1133. 

If attempts to reach the above noted examiner by telephone are unsuccessful, 
the Examiner's supervisor, Sanjiv Shah, can be reached at the following telephone 
number: (571)272-4098. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Jae U Yu/ 

Examiner, Art Unit 2185 
2/23/2009 



/Sanjiv Shah/ 

Supervisory Patent Examiner, Art Unit 2185 



